Sharply delineated closed depressions, one-half to tens of kilometers across, with 400 meters estimated maximum depth, are locally abundant in the south polar region. They indent the surface of a massive homogeneous blanket that mantles the cratered bedrock surface. Some pits extend through the blanket, exposing the underlying rock floor, and, where the blanket is thin (50-100 meters), its extensive removal exposes large ares of exhumed rock floor producing a terrain describe. The Mariner 9 pictures of 1971-1972 clearly establish that the pits are features of the substrate. They are further shown to be extremely abundant in some areas poleward of 73øS (Figures 1 and 2) and to occur in a wide variety of shapes, sizes, and arrangements (Figure 3) .
SOUTH POLAR SEDIMENTARY BLANKETS
The Mariner 7 flight of 1969 revealed that much of the region southward of 80øS latitude was craterless and relatively smooth. This has been confirmed by Mariner 9 pictures, which also show large areas of smooth terrain (at resolutions of 1-2 km) extending north to at least 70øS latitude. About 60% of the region poleward of that latitude has very low relief. These featureless areas are now seen to be covered by mantles of material that bury the cratered bedrock surface [Murray et al., 1972] .
It is not a function of this article to provide a thorough description of these blankets; they are being treated in detail by Cutts [1973b] . However, they are so intimately associated with blanket is a smooth nearly featureless plain pitting and etching that some knowledge of bearing the imprint of shallow linear grooves their salient characteristics is needed. The types and a few small fresh bowl-shaped craters. of blankets identified are shown in Table 1 . Elsewhere, this blanket has been extensively The residual ice sheet and the annual frost eroded, exposing a well-developed internal cover are more ephemeral phenomena not layering (Figure 3b ), which appears to be treated here. The layered blanket appears to rest unconformably on one or more massive blankets and in some places directly on the uneven bedrock surface. This stratigraphic relationship and the paucity of craters on its surface suggest that the layered sequence is the youngest of all the polar blankets, except the annual frost and the residual ice sheet. Although extensively eroded and locally pocked with smooth-sided shallow hollows, the stratified blanket does not display pitting and etching of the type to be described.
Remnants of massive unlayered blankets also mantle parts of the south polar region. The youngest of these, seemingly homogeneous and structureless, is the most extensively pitted and etched unit (Figures 2, 3, 4 , and 5). Its thickness is conservatively estimated to range from about 400 meters at 80ø-70øS to about 50 meters at 65øS.
This structureless unit appears to rest unconformably on one or more still older massive blankets, which locally, at least, have strongly developed near-vertical linear to gently curving structures. These structures locally consist of intersecting sets, which have been etched out by differential erosion to produce regular geometrical patterns, the most striking of which was christened 'Inca. City' (Figure 3a) .
Constitution of both the layered and the massive blankets is strictly a matter of speculation. One of the more appealing suggestions is that they are eolian accumulations consisting of fine particulate matter, some possibly of volcanic origin, that fell from the atmosphere along with, or alternating with, particles of frozen volatiles, largely H20 and CO2 [Murray et al., 1972; Cutts, 1973a Erosional features of possible eolian origin are currently more evident and more widely displayed than depositional forms on the south polar blankets. The topographic surface of the layered blanket has clearly been produced by some erosional process, for the surface truncates the depositional layers. Although the pography reflects some control by the layering, it has an unusual overall appearance, lacking the integration and organization of normally dissected landscapes. The gracefully curving slopes, the streamlined hills and ridges, and the curiously shaped hollows and niches suggest that it was formed by a medium that flowed as a mass across the entire surface. cause the area is peripheral to the residual south polar ice cap, the possibility of glacial erosion has been entertained. Ice is. a surprisingly facile agent of erosion; however, at the temperatures now prevailing in the south polar region, the amount of slip occurring at the base of an ice sheet, and therefore the amount of basal erosion, would be nil. The ice would be firmly frozen to the substrate, unless one postulates a layer of liquid carbon dioxide as Sagan [1973] has done.
The other agent likely to produce morphology of this type is wind, and the topographic surface looks more characteristic of wind scouring than ice scouring, especially in terms of hollows, niches, and reentrants. The probability of wind scour is supported by the abundant quasiparallel grooves, somewhat resembling large yardangs [Blackwelder, 1934] , which curve, fan out, or converge in delicate adjustment to larger topographic forms. Even more suggestive of wind action are the short stubby flutes that mark the surface in some areas. Plots of groove and flute orientation [Cutts, 1973a] The number and size of fresh bowl-shaped craters indenting the surface of the massive blanket remnants, although small, are significantly greater than on the rough lowland floor. Although the lowland surface is older in absolute terms, as is shown by its population of larger degraded craters, it has been exposed to recent cratering for a shorter time. While the blanket was accumulating fresh craters, the underlying floor was still buried and protected.
Exhumation is probably not limited to the south polar region, because other areas on Explosions, whether of volcanic or impact origin, create predominantly circular depressions surrounded by a rim of ejected debris, neither of which characterizes the south polar pits. Thus, by elimination, deflation appears to be the most feasible mechanism, and this possibility is supported by the evidence for extensive wind erosion just recounted. If the polar region blankets contain frozen volatiles, evaporation could also contribute significantly to pit formation, and the genetic process would then involve a combination of deflation and ablation.
Restriction of pits to the south polar blankets, which may be wholly of eolian origin [Cutts, 1973a, b] , favors wind work. What the atmosphere brings, the atmosphere can presumably take away. A blanket of eolian origin will necessarily be composed of well-sorted uniformly fine-grained debris, which means that armoring of the surface by concentrations of coarse immobile deflation-inhibiting particles would not develop. The presence of dunes in the polar area, presumably composed of mobile sand-sized particles, is further supportive of the eolian hypothesis. Few things are more effective than saltating sand grains for blasting finer particles into the air so that they can be carried away in suspension.
The modest depth, an estimated 50-400 meters, of polar pits is also a favorable factor. Although 400 meters exceed the depth of hollows on the earth attributed to deflation [Ball, 1927 [Ball, , 1933 Acknowledgment. So many people have played a part in contributing to the success of the Mariner 9 photographic mission that to enumerate any by name does disservice to others unmentioned. Those people who have had a role in this great scientific adventure will know it and SHARP: MARINER 9 Mission hopefully will take satisfaction from the publication of the results.
